A postal survey was conducted to investigate difficult airway management, training and equipment availability among Fellows of the Australian and New Zealand College of Anaesthetists in Queensland. The survey aimed to determine practise patterns for predicted difficult airways and investigate equipment availability.
There have been a number of surveys conducted in various countries [1] [2] [3] [4] [5] assessing difficult airway management, training and equipment availability. These international surveys have revealed regional differences in selection of technique and equipment. Several professional societies have published airway algorithms with the aim of decreasing critical airway incidents. While Australia has not published its own algorithm as yet, its anaesthetic specialists have informally adopted both the American Society of Anesthesiologists' (ASA) Difficult Airway Management 6 and the Difficult Airway Society's (UK) 7 algorithms through its training programs.
We surveyed Fellows of the Australian and New Zealand College of Anaesthetists (FANZCA) living in Queensland. Our questionnaire assessed their current practice patterns for predicted difficult airway management, with the aim of assessing how new techniques and equipment have been integrated into both metropolitan and rural practice. We also surveyed the availability of airway equipment to gauge access and differences in equipment availability in different working environments.
MATERIALS AND METHODS
The project was approved by the Human Research Ethics Committee of the Royal Brisbane and Women's Hospital. A survey of predicted difficult airway management was sent to all Fellows registered with the Australian and New Zealand College of Anaesthetists (ANZCA); non-practising members being excluded. Secretarial staff from the Queensland branch of ANZCA facilitated the mailing process with coded questionnaires ensuring confidentiality and anonymity, with a stamped selfaddressed envelope included. To enhance response rate, a 'scratch and win' ticket was included with each questionnaire and a second mail-out was performed after eight weeks to non-responders using an identical anonymous process.
The survey consisted of a brief cover letter and was divided into three sections. The first section collected demographic information including work practice (location and full-time equivalent percentage), age, duration of practice, anaesthesia qualifications and Maintenance of Professional Standards activities (this was prior to the transition to the current ANZCA Continuing Professional Development Program). The second part consisted of five case scenarios describing patients requiring tracheal intubation, as outlined in the Appendix. In all cases the airway was predicted to be difficult. There was one elective and four emergency scenarios. Of the emergency cases, there was one case of suspected supraglottic pathology, one involved periglottic pathology, another subglottic pathology and the fourth emergency scenario was a trauma patient in a hard collar. Practitioners were asked to select a method of induction, method of intubation and preferred adjunct device for each scenario. The third part covered availability of difficult airway equipment and was based on the ASA's suggested contents of a portable storage unit for difficult airway management.
Received data was entered into an Excel™ (Microsoft Office 2003) spreadsheet by two independent operators and cross-checked. Surveys that were returned to sender unopened were excluded from analysis, but partially incomplete forms were included with blank responses coded as missing data. If two options were selected, then data was coded as missing. Data were analysed using SPSS version 15.0 (SPSS Inc., Chicago, IL, USA). Frequencies and cross-tabulations were used to describe the data. Descriptive statistics were used to present demographic data and to present the results of workplace scenarios and available equipment.
For location of practice, private facilities were classified depending on ability for admitting patients (data taken from the Queensland Health licensing of private health facilities, May 2008). The public hospitals were classified based on clinical services capability framework rating, which classifies public hospitals as level 1, 2, 3 or super-specialist, as detailed in Table 1 . (This rating takes into account several factors including expertise of anaesthetic staff [general practitioner, senior medical officer or FANZCA specialist], the complexity of surgery performed at the facility, age of patients and the availability of auxiliary services including intensive care, radiology [diagnostic and interventional], endoscopy, pharmacy and pathology). Classifications used were from ratings assigned from 2005 to 2008 (K. Favaloro, Clinical governance Unit, Queensland Health, personal communication).
RESULTS
Of the 454 surveys sent out 250 were returned (response rate 55%). Table 1 summarises the practice locations. Table 2 summarises the demographic data. Of the respondents, the majority were less than than 50 years old (64%). Twenty-one percent held another fellowship in addition to the ANZCA fellowships, with Fellowship of the Royal College of Anaesthetists the most common. Full-time private practice was the most common type of practice (44%), with full-time public (staff) anaesthetists representing 30% of the group. Of the public practitioners, the majority worked in level 3 or super-specialist level hospitals, with only four respondents from level 2 and none from level 1. A private hospital (not limited to day surgery) was the most common practice location (45%). Eighty-one percent of practitioners had under- Table 3 . Awake intubation was the most commonly selected technique for cases 1 to 4. In case 5, an intravenous induction was selected by 89% of respondents. Flexible fibreoptic intubation was preferred by more respondents in cases 1 and 4, whereas direct laryngoscopy was preferred in cases 2, 3 and 5. The option for a surgical airway was selected by 10 and 12% of respondents for cases 2 and 4, respectively. A gum elastic bougie was the most popular adjunct device in all cases (when taking into account that "none" was the most selected in case 4).
The availability of equipment (according to ASA recommendations) was surveyed. A difficult intubation trolley was available to 98% of respondents, with only one respondent indicating that they did not have access to one. Of note, this anaesthetist practised mostly in a private stand-alone day surgery facility. Ninety-four percent of respondents indicated that they had access to appropriate difficult airway equipment. Ninety percent of respondents indicated that no additional equipment was desired. Inadequate access to fibreoptic bronchoscopes and rigid videoaided laryngoscopy devices (glidescope™ and C-Trach™, LMA PacMed Pty Ltd, Richmond, Vic.) was documented by 2%. Two respondents stated inadequate access to cricothyroidotomy equipment and both worked predominantly in private institutions. Of interest, nine of the eleven respondents who indicated that additional equipment was required worked in private institutions. 
DISCUSSION
We surveyed FANZCA-qualified anaesthetists working in Queensland regarding their practice patterns for predicted difficult airway management to ascertain how new equipment and techniques have been integrated into practice. The response rate was 55% which is comparable with surveys conducted in other countries, such as 42% in the Netherlands 1 , 49% in Canada 3 and 47% in the USA 2 . Our results showed that flexible fibreoptic and direct laryngoscopic techniques were preferred for a range of predicted airway difficulties, which is consistent with other surveys performed overseas. The next most frequently selected techniques were surgical airway followed by the intubating LMA. It is notable that newer devices (rigid fibreoptic devices, light wand) and alternative techniques, such as blind nasal intubation, were infrequently selected. This suggests that anaesthetists may prefer using a limited range of familiar equipment and techniques during management of a difficult airway.
The presence of difficult intubation trolleys/boxes was almost universal and 94% of respondents felt that they contained adequate equipment. This was similar to some previously published studies 3 , but higher than others studies internationally 5 and local results from rural and remote Queensland centres 8 . An error in data collection (the questionnaire stated rigid, not flexible fibreoptic scope) led to inaccurate numbers for flexible fibreoptic intubation equipment. However it remained a popular selection in the scenarios. Items of equipment less frequently available at private facilities were the retrograde wire set, Combitube™, Cook tube exchanger™, short laryngoscope handles and lighted stylet. While not commonly selected as adjuncts, a complete difficult intubation trolley may prove to be even more important in private hospitals where assistance during crises may be limited. Our findings are consistent with recent data regarding airway management equipment in metropolitan anaesthesia sites that indicated that availability of designated difficult airway equipment may be lacking, with deficiencies more common in private standalone facilities 9 . Expenditure on infrequently used equipment such as that found in the ASA list may be prohibitive in the private sector. Formalising Australian recommendations for difficult airway equipment availability could empower private practitioners to improve the range of adjuncts and universal coverage of difficult airway containers to aid them in airway emergencies.
There are several limitations with this survey. Our response rate of 55% excludes a significant portion of the target group. Public hospitals with a clinical services capability framework of level 1 and 2 were represented by only four respondents. These centres may be largely serviced by non-FANZCA members (i.e. general practitioners and senior medical officers) and hence were not surveyed. Reliance on responder recall with equipment availability may also introduce error. The five case scenarios were selected carefully to provide an elective case, a case of manual in-line stabilisation of the neck and sub-, peri-and supraglottic pathology. The selection of cases may not be appropriate to certain professionals if they perform less emergency anaesthesia. Obstetric and paediatric patients were also excluded.
Airway management is a fundamental aspect of anaesthetic practice. The consequences of failed oxygenation are disastrous and we should strive to avoid, or manage (if necessary), that situation. Clinical circumstances and patient pathology are often impossible to change, but external factors can be controlled. Such factors include decision-making with respect to an anticipated difficult airway, availability of appropriate equipment, currency in the use of that equipment and access to assistance.
Standardisation is a concept well accepted in improving patient safety 10 . Therefore we feel that standardising available difficult airway equipment would be a fundamental step in improving difficult airway management in both the public and private sectors. As this equipment is used infrequently, recommended equipment for difficult airway management should be user-friendly and require limited training for successful outcomes [11] [12] [13] . Following standardisation of equipment, a uniform education curriculum focusing on this equipment and the associated airway techniques would assist trainees and consultants in planning for anticipated difficult airways and managing unexpected difficulties. At present, there is no formal structure to airway management training in the ANZCA training program. This may have led to the infrequent use of some techniques (e.g. blind nasal intubation) and explain less frequent use of newer equipment (e.g. rigid fibreoptic devices and the Intubating Laryngeal Mask™). Following such standardisation, further analysis of practice patterns would be necessary to confirm the impact of this on anaesthetic management and on patient safety.
